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The 12th Asilomar Conference on Mass Spectrometry 
was held from Friday, September 20 through Tuesday, 
September 24 on the subject of Elemental Mass Spectrom- 
etry. The 80 scientists who attended the conference 
hailed from industry, academia, and governmental lab- 
oratories and represented a range of interests from 
fundamental aspects of mass spectrometry to the appli- 
cation of elemental mass spectrometry to specific prob- 
lems. This brief summary of the conference is intended 
to provide a snapshot of the field at the time of the 
meeting and also how that snapshot was represented by 
presentations at the conference. 
The face of elemental mass spectrometry has changed 
considerably over the past decade. At one time a field 
devoted mainly to determining isotope ratios and levels 
of metallic elements by spark-source mass spectrome- 
try, the field has been influenced greatly by the intro- 
duction and widespread acceptance of techniques such 
as inductively coupled plasma mass spectrometry 
(ICPMS), glow-discharge mass spectrometry (GDMS), 
and other methods. Because these techniques add much 
to the capability of elemental mass spectrometry, they 
have in terms of usage begun to dominate the field. 
Collectively, they offer very rapid analysis times (1 min 
per sample), isotope-analysis capability over the entire 
periodic table, detection limits in the range of parts per 
quadrillion in solution and well below parts per billion 
in a solid, high isotope-ratioing precision, a broad linear 
dynamic range, and good performance in a semiquan- 
titative (standardless) mode. In many areas of applica- 
tion, they have supplanted the commonly used meth- 
ods of ICP-emission spectrometry and atomic absorption 
spectrometry. 
Nevertheless, elemental mass spectrometry is not 
without its shortcomings. Despite the high sensitivity of 
which the methods are capable, these methods squan- 
der many of the atoms available for analysis. In rough 
terms, only about one in every 10’ atoms available for 
analysis is ultimately detected. Although improving 
this atom-utilization efficiency would not be necessary 
from the standpoint of higher concentration sensitivity, 
it would be desirable when micro- or nanosamples 
must be analyzed. Clearly, such samples are likely to 
become increasingly important in the next few years, as 
nanotechnology develops further and as biosamples 
become ever more important. 
Another limitation of many elemental mass spec- 
trometers is the speed with which they can acquire a 
mass spectrum. This spectral-acquisition speed is espe- 
cially troublesome when micro-, nano-, or transient 
samples must be analyzed. In such situations, the 
inability to acquire a spectrum at high speed makes it 
necessary to decide between monitoring a limited num- 
ber of elements or isotopes at high precision and 
sensitivity, or expanding the elemental or isotopic cov- 
erage at the cost of detection limits and relative stan- 
dard deviation. This limitation is especially prominent 
in systems that use sequentially scanned mass spec- 
trometers. 
Similarly, precision is often limited by the inability to 
monitor many isotopes at once. To be sure, multicollec- 
tor mass spectrometers have long been available for 
acquiring isotope ratios in a high-precision mode. How- 
ever, in many elemental analyses, a great number of 
elements must be examined simultaneously. Conven- 
tional multicollector instruments are incapable of mon- 
itoring as many isotopes as would be desired in such 
applications. 
Another problem in elemental mass spectrometry 
arises from the prominence of polyatomic species. If an 
atomic source produced only singly charged atomic 
ions, spectral (isobaric) overlap would seldom be a 
problem, although it might be necessary upon occasion 
to employ lower-abundance isotopes of specific ele- 
ments. However, in most situations, it is the presence of 
polyatomics that compromises the detection capability 
of many isotopes. 
Sampling flexibility is also often a bottleneck in 
elemental mass spectrometry. Most atomic ion sources 
are configured to accept a solid or liquid sample, but 
seldom both. To determine such samples ordinarily 
requires the addition of accessories such as laser-abla- 
tion units, which are often quite costly. 
Speciation is becoming increasingly important in 
elemental analysis. Speciation involves the determina- 
tion of the oxidation state of an element or the other 
atoms to which a particular element is bound. Regret- 
tably, speciation information is usually lost with atom- 
ic-based sources such as those that are often used in 
elemental mass spectrometry. Moreover, separations 
methods (including chromatography and electrophore- 
sis) that can often provide speciation information are 
not ideally suited for coupling with scanned mass 
spectrometers such as those commonly employed in 
elemental MS. 
Lastly, matrix interferences in elemental MS are 
often quite serious and produce substantial errors in 
quantitation. Still poorly understood, such interferences 
arise when samples and standards contain different 
quantities of concomitant species that affect the signal 
level from target analyte elements. 
Not surprisingly, current trends in elemental mass 
spectrometry spring directly from the shortcomings 
mentioned above. For example, novel sources, includ- 
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ing electrospray devices, microwave-induced plasmas, 
pulsed radiofrequency glow discharges, and others are 
being designed to improve sampling flexibility, provide 
spatial resolution in some cases, and offer the opportu- 
nity for speciation. Similarly, alternative mass spec- 
trometers, including ion traps, time-of-flight systems, 
Fourier-transfer mass spectrometers, accelerator mass 
spectrometers, and quadrupoles operated in alternative 
stability regions are all being explored. 
Speciation is being achieved by the coupling of 
elemental mass spectrometry to chromatographic sys- 
tems, by the use of electrospray sources, and by the 
addition of electrothermal atomizers. The last option 
involves the identification of a species on the basis of its 
volatilization temperature. 
Sampling options are being broadened through the 
use of laser ablation and by understanding its operation 
better, by the use of electrothermal vaporization, and 
other options. 
These investigations and others are all being en- 
hanced by fundamental work that is providing an 
improved understanding of how space-charge effects 
influence matrix interferences, ion transmission effi- 
ciency, and mass bias in elemental mass spectrometers. 
Also, the role of intact aerosol droplets and the particles 
they produce is being studied in detail to determine the 
origin of matrix interferences. 
A number of methods for overcoming isobaric over- 
laps are being explored, including tailoring the gas 
composition of an atomic source (plasma, discharge, 
etc.), by the use of cryogenic or membrane-based des- 
olvation, by the use of collision cells, through extremely 
high-resolution mass spectrometry, and by selective 
charge exchange. 
These trends in elemental mass spectrometry were 
illustrated in presentations given by a blue-ribbon 
group of scientists, many of whom spoke on several of 
the topics. For example, the use of novel sources was 
discussed by Kimberly Rather’s group, by Gary Hor- 
lick, Chris Enke, Ken Marcus, Akbar Montaser, and 
Willard Harrison. Alternative mass spectrometers were 
considered by David Koppenaal, John Eyler, Ted Lith- 
erland, Don Douglas, David Myers, Doug Duckworth, 
and Bob Shaw. 
Methods for improved speciation analysis were ex- 
amined by Ramon Barnes, Joe Caruso, and Gary Hor- 
lick while novel sampling options were discussed by 
Sam Houk, Conrad Gregofre, and Kick Browner. 
Fundamental studies in elemental mass spectrome- 
try were reviewed by John Olesik, Doug Duckworth, 
and Scott Tanner, while methods for overcoming iso- 
baric overlaps were detailed by John Eyler, Ted Lither- 
land, Alex Halliday, Don Douglas, Doug Duckworth, 
Bruce Bushaw, and Bob Shaw. 
The 12th Asilomar Conference on Mass Spectrome- 
try was judged by most of the attendants to be a 
stimulating and successful affair. Considerable interest 
was expressed by those attendees in having the topic 
revisited in the relatively near future. 
